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In electronic shopping, screening tools are used to sort through many options, assess their fit with a consumer's utility function, and recommend options in a list ordered from predicted best to worst. When the most promising options are at the beginning of the list, even seemingly advantageous factors (e.g., lower search cost, greater selection) that prompt consideration of more options degrade choice quality by (1) lowering the average quality of considered options and (2) lowering customers' selectivity in focusing attention on the more mediocre rather than the better options from the actively considered set. Study 1 shows that lowering search costs diminishes choice quality in an ordered environment. Study 2 shows that presenting consumers with the top 50 rather than the top 15 recommendations has the same effect. Study 3 shows that greater accuracy motivation in combination with lower search cost diminishes choice quality because consumers are encouraged to consider a wider range of options (lower-quality consideration sets), which ultimately leads to worse choices.
When Two Rights Make a Wrong: Searching Too Much in Ordered Environments
Researchers have argued that the true benefits from electronic environments are not necessarily larger selections or lower prices but rather the ability of smart decision tools to search through and order options on behalf of consumers (Alba et al. 1997; West et al. 1999) . Such screening tools evaluate all available alternatives on behalf of the consumer and order recommended alternatives based on their expected benefit to the consumer. Although these tools make only good, not perfect, predictions about the fit of an option to consumers' preferences, they can reduce consumers' efforts, decrease prices paid, and improve decision quality compared with not having access to such tools (e.g., Diehl, Kornish, and Lynch 2003; Häubl and Trifts 2000) .
Prior research has shown that compared with unordered environments, screening tools can benefit consumers. However, I show that independent variables that have been associated with better choices in unordered environments are actually detrimental in an ordered environment. These factors include lower search costs, a larger number of recommended options, and increased motivation to be accurate in decision making. I also show that the deviations from prior work can be understood in terms of a common concept. Unlike what occurs in an unordered search, in an ordered search, the temptation to search more deeply reduces choice quality by reducing the average quality of the consideration set in a way that is not compensated by increased selectivity given the consideration of more (and more mediocre) options.
ORDERED ENVIRONMENTS
Although relatively unordered environments (e.g., those resulting from simple keyword searches or alphabetic listings) still dominate online, personalization and customization technologies are among the most promising and imminent developments explored by both online marketers (Elgin 2004 ) and researchers (e.g., Ansari and Mela 2003; Ariely, Lynch, and Aparicio 2004; Häubl and Trifts 2000) . In a variety of product categories (e.g., televisions, cameras), specialized search agents (e.g., Yahoo!'s SmartSort, activebuyersguide.com) already provide personalized order-1 Note that if the ordering is perfect, there is zero benefit of searching one more option.
ings based on consumers' preferences. For consumers, such tools may be vital to truly benefit from the enormous selection of options available online (Alba et al. 1997; Diehl, Kornish, and Lynch 2003) . Therefore, it is important to understand how such ordered environments, in combination with other external or internal factors, affect consumer search and choice.
Given consumers' preferences, ordering tools can search through the entire set of available options on their behalf. Thus, consumers benefit from the large number of alternatives available online even though they inspect only a few highly ranked options (Alba et al. 1997; West et al. 1999) . Compared with unordered environments, ordering tools enable consumers to identify options that are better suited (Häubl and Trifts 2000) , and in certain market environments, consumers may even find high-quality options at a lower price (Diehl, Kornish, and Lynch 2003) .
Although providing consumers with ordered options conserves effort, it also decreases the benefits of a deeper search. In both unordered and ordered environments, the expected value of the best of n considered options increases with n at a decreasing rate (e.g., Moorthy, Ratchford, and Talukdar 1997) . In ordered environments, however, the incremental benefits of a further search are relatively smaller (Weitzman 1979) . The benefits of a deeper search further decrease with greater agent accuracy. 1
EFFECTS OF LOWER SEARCH COSTS ON DECISION
QUALITY Additional search from ordered lists has a positive but small expected benefit on the best option (Hauser and Wernerfelt 1990) . In addition, more search from ordered lists inevitably lowers the average quality of options evaluated for purchase because options farther down the list are worse in expectation. Rationally, consumers should attend only to the best item found. If this is the case, the overall composition of the consideration set should not affect decision quality. However, I argue that the composition and, particularly, the average quality of the consideration set strongly influence consumers' choices. If this is true, more search from ordered lists should lead to worse choices because more search lowers the average quality of the consideration set.
Two arguments support the idea that the composition of the consideration set and, particularly, its average quality strongly influence consumer choice in this environment. First, in general, research on consumer decision making assumes a hierarchical choice process in which being part of the consideration set is a precondition for choice (e.g., Hauser 1978; Nedungadi 1990; Shocker et al. 1991) . As a result, the set of options that enter the consideration set has a pivotal effect on final selections. Keeney's (1992) recommendation to focus more on the creation of good alternative sets than on the evaluation of readily available option sets reflects this critical influence of consideration sets on choice quality. Therefore, I argue that consumers' decisions about which options to consider have a stronger effect on decision quality than does selectivity among these considered options. Thus, lowering the quality of that set through 2 I thank one of the anonymous reviewers for suggesting this idea. a heightened search from ordered lists can reduce choice quality.
Second, more search can reduce consumer selectivity, which lowers consumers' ability to discern the superior items from the considered set. If this is the case, choice will be influenced by the average quality considered, not by the maximum quality available; thus, additional search from ordered lists can often lead to worse choices. As Simon (1971, p. 40f) notes, "a wealth of information creates a poverty of attention and a need to allocate that attention efficiently among the overabundance of information sources." In the current article, selectivity refers not only to whether there is differential attention but also to whether that attention is directed appropriately given the consumer's preferences. That is, consumers who devote greater attention to better alternatives and less attention to worse alternatives show greater selectivity and should be better able to weed out poor options.
How does more search affect selectivity? From a rational perspective, additional search should not leave consumers worse off, because they can always stop searching or ignore bad options they have already viewed. However, there are important cognitive processes that may hinder selectivity. First, searching more options may lead consumers to accelerate processing by reducing the amount of time spent per alternative. Such self-induced time pressure can lower consumers' ability to distinguish between better and worse options (Payne, Bettman, and Johnson 1988) . Second, more search may reduce consumers' cognitive resources (Gilbert 1989) , and when cognitive resources are low, consumers may not be able to ignore irrelevant information (Martin, Seta, and Crelia 1990) . Third, cognitive load may induce satisficing among consumers, further reducing selectivity among options (Epley and Gilovich 2004) . 2 In principle, anything that entices consumers to search more from an ordered environment dilutes the average quality of evaluated alternatives and, as I show in Study 3, weakens consideration sets. This research investigates two factors that could increase consumer search: lower search costs and a greater number of recommendations to the consumer. I show that any factor triggering additional search from ordered environments leads to lower-quality choices because consumers are influenced by the lower average quality of options considered. I examine this hypothesis in three studies. Study 1 shows that the combination of lower search costs and ordered lists decreases choice quality by leading consumers to consider inferior options. Furthermore, more search decreases consumers' selectivity, making it more difficult for them to ignore truly inferior options. In Study 2, recommending the top n + m rather than the top n options also triggers too much search, thus replicating the negative effect on decision quality. Finally, Study 3 shows that when search costs are low, a greater motivation to be accurate can actually lead to worse decisions because searchers are tempted to consider a wider array of options. 
GENERAL METHOD
The following studies are based on principal-agent tasks. Respondents are asked to choose an alternative that a target consumer would like; respondents use the target's utility function rather than their own in evaluating options. This experimental procedure provides three important benefits for testing the framework. First, it allows for an unambiguous measure of decision quality. Second, it allows for ordering of options by expected utility of options. Third, it allows for control over the quality of the ordering-that is, the correlation between ordinal position in a list of recommendations and true quality. In Studies 1 and 2, participants were asked to search for electronic birthday cards for different recipients. In Study 3, participants were asked to search for an MP3 player for another person.
Stimulus Creation and Scoring of Multiattribute Card Quality in Studies 1 and 2
Participants in Studies 1 and 2 were asked to search and choose a birthday card to send to a specified recipient. This ecologically common principal-agent task requires the sender to match the preferences and idiosyncrasies of the recipient. Alternatives were drawn from a set of 250 cards that were downloaded from the Internet. Each card came with an "outside" graphic and "inside" text.
I used a Kelly repertory grid technique to elicit relevant card dimensions. In a pretest, five judges demonstrated interjudge agreement, rating cards on the following dimensions: warm/cold, funny/not funny, for a specific person/for anyone, cute/not cute, in good taste/in poor taste, and romantic/unromantic (Cronbach's α for these dimensions ranged from .74 to .91). Other objective features of the cards were dummy coded (e.g., whether a card mentioned age). Further details of the card-scoring procedure can be found in Diehl, Kornish, and Lynch's (2003) article.
I created descriptions of two card recipients: a female neighbor and a male coworker. Figure 1 shows how the information about the female neighbor's tastes was conveyed. Given this information, seven independent judges rated all 250 cards on quality (i.e., their fit for each of the two recipients) on a seven-point scale, where higher values indicated better fit. The average of their ratings was taken as the true quality of each card for that recipient (female neighbor: α = .88; male coworker: α = .85). For the 250 cards, the true quality ranged between 1 and 6.4 for the female neighbor and 1 and 6.9 for the male coworker. Judges' average card ratings were then regressed on the first set of judges' ratings of card dimensions and the card feature dummy variables. The predictions of this regression model were used to order cards imperfectly on the basis of the predicted quality value for each card. Across all cards, predicted and true quality were correlated at .80 for the female neighbor and .77 for the male coworker. Thus, the ordinal position of an option was a good, but not perfect, indication of the card's quality.
Overview of the Procedure Used in Studies 1 and 2
Participants were randomly assigned to a condition and asked to find a greeting card that fit the person described to them. Descriptions of the card recipients were identical to those used by the external judges and were always accessible during the search. Participants read the following explanation of the search engine's ranked list of recommended cards:
To make the search easier for you, alternatives are ranked from best to worst according to how closely the site's search tool thinks a card will match your [neighbor/coworker]'s preferences. The cards that are shown first in the list are those that this model predicts should better fit your [neighbor/coworker]'s preferences. The model is not perfectly accurate, of course, but cards earlier in the list are, on average, rated by our judges as a better fit than those later in the list.
Participants then saw a list of options characterized only by short, relatively meaningless titles (i.e., dog, flowers), forcing participants to view a card to assess its appropriateness for the recipient. Participants did not see any numerical overall quality score. After viewing a given card, participants could either go back to the list or select that specific card.
3 Note that Studies 2 and 3 did not provide such a list. 4 Regression coefficients were estimated only for the participants who had searched at least three cards. Three participants had searched fewer than three cards and were treated as missing in this analysis.
STUDY 1: EFFECTS OF LOW SEARCH COSTS ON
DECISION QUALITY The goal of this study is to demonstrate that in ordered environments, lower search costs lead to worse choices (H 1a ). Study 1 also examines whether lower search costs decrease the selectivity with which options are processed (H 1b ).
Method
Design and participants. Study 1 used a 2 × 2 betweensubjects design; search cost ($.20 or $.01) and type of card recipient (neighbor or coworker) are the between-subjects factors. The latter factor was solely a replicate and was controlled for in the analysis. In total, 51 MBA students participated in this study in exchange for a $5 donation made to an annual MBA charitable event. Any additional incentive payments (which I describe subsequently) were paid to the participant personally. The realized additional pay averaged $1.23 and ranged between $0 and $3.
Procedure. Participants searched for birthday cards for one of the two recipients from a list of 50 options. Options were drawn from an underlying set of 75 intermediatequality options that were closest to the mean quality of the overall assortment (n = 250). The ordering agent ranked options according to the card's predicted fit for the recipient based on the regression model (imperfect ordering), and the best 50 of 75 cards were listed in that order. Quality scores in the presented list of 50 cards ranged from 1.3 to 4.
Participants' additional payments were equal to the quality score of the chosen card in dollars less total search costs incurred. Participants read an extensive explanation of the payment mechanism and examined several numerical examples. The first time participants viewed a card, they were charged either $.20 (high search cost) or $.01 (low search cost). Going back to or choosing a previously viewed card was free. A counter on the screen kept track of the total search costs incurred. The names of inspected cards were added to an on-screen list, which enabled participants to keep track of such options and thus reduce memory load. 3 Dependent measures. The degree of search was measured by the number of unique options examined, and it serves as a manipulation check. The true quality of each card was determined by averaging the ratings of the seven judges. The quality of the considered set was measured by the mean quality across cards examined. The selectivity measure captures whether more attention is devoted to better alternatives and less attention to worse alternatives. For each participant, the time spent inspecting an option was regressed on the quality of that option. 4 More positive unstandardized regression coefficients indicate that a participant spent more time evaluating high-quality options, implying greater selectivity. Spending equal amounts of time on better and worse options resulted in a coefficient of zero, indicating a lack of selectivity. Note that in an environment that requires weighting and trading off multiple dimensions, identifying superior alternatives requires more time because several dimensions must be taken into account. In addition, in this environment, ordering creates a dense distribution of options, which may further increase the time needed to identify superior alternatives.
Results of Study 1
Manipulation checks and tests of key auxiliary assumptions. Lower search costs led to more unique options being searched than did higher search costs (M HighSC = 9.6, M LowSC = 17.3; F(1, 48) = 7.18, p < .02; for all means, see Table 1 ). Lower search costs also decreased the average quality of all cards inspected (M HighSC = 3.1, M LowSC = 3.0; F(1, 47) = 5.65, p < .05). In an ordered environment, under the assumption that people inspect alternatives in the order they are recommended, a deeper search with lower search costs necessarily implies lower average quality.
Quality of the chosen option. Quality of the chosen option was assessed using the average rating of the external judges for the card chosen. As H 1a predicts, lower search costs led to worse choices (M HighSC = 3.3, M LowSC = 2.8; F(1, 47) = 5.06, p < .05). Recall that the average quality of the 50 ordered cards was 2.8 (s.d. = .7). In the high-searchcost condition, respondents' selections from this list were better than would be expected by chance (t[24] = 3.01, p < .01). However, in the low-search-costs condition, choice was no better than would be expected by chance selection.
Processing selectivity. Selectivity refers to whether greater attention is devoted to better alternatives and is indicated by more positive individual regression coefficients. As H 1b predicts, high search costs led to marginally greater selectivity (b HighSC = 1.5, b LowSC = .2; F(1, 45) = 2.71, p = .10) than did low search costs. 5 This finding suggests that for a one-unit increase in quality, people in the high-searchcost condition spent approximately 1.5 seconds longer evaluating the card, thus demonstrating more selectivity (t[21] = 2.08, p < .05), whereas people in the low-search-cost condition did not adjust how much time they devoted to the option.
Discussion of Study 1
Study 1 demonstrates that in an ordered environment, lower search costs can lead to lower-quality choices. Study 1 also shows that lower search costs decrease searchers' selectivity of processing individual options; with lowered selectivity, it is unlikely that searchers will reject lowerquality options after initial inspection. Thus, choice quality suffers when low search costs lure consumers to consider more (lower-quality) options. This line of reasoning implies that anything that triggers too much search from an ordered environment can tempt consumers to consider inferior options. Study 2 shows that a different factor that increases search again leads to worse choices.
EFFECTS OF NUMBER OF RECOMMENDATIONS ON DECISION QUALITY AND SELECTIVITY
Electronic retailers often position themselves in terms of the size of their assortments (Alba et al. 1997; Diehl, Kornish, and Lynch 2003) , expecting consumers to find a better preference match from larger sets. However, providing too much choice can also have negative consequences. Prior research has investigated the negative effects of offering too many choices in unordered environments, demonstrating that larger selections can reduce overall purchase likelihood (Iyengar and Lepper 2000) , lessen consumers' confidence in their own choice (Chernev 2003) , and induce information overload (e.g., Jacoby, Speller, and Kohn 1974) . In addition to these effects found in unordered environments, I show that providing more options in an ordered environment can further lead to worse decisions by encouraging the consideration of lower-quality options.
Rationally, the expected benefits should determine the degree of search. In ordered lists of different lengths, these benefits are small and identical for the common options. Therefore, search should not differ between lists, provided the shorter list is not "too short" (i.e., unless there are still significant benefits to search beyond the items on the shorter list). However, the degree of search could vary if the number of recommendations serves as an (irrelevant) anchor. People often use irrelevant anchors when making judgments (e.g., Epley and Gilovich 2004; Tversky and Kahneman 1974) . If they do so in this case, recommending more options may increase search and, in an ordered environment, decrease choice quality by lowering the average quality of the consideration set. As I argued previously, larger consideration sets lead to less selective processing and reduce searchers' ability to screen out inferior options.
H 2 : Recommending more options (a) leads to lower-quality choices and (b) decreases the selectivity with which consumers process options.
STUDY 2: EFFECTS OF NUMBER OF RECOMMENDATIONS ON DECISION QUALITY
Study 2 tests whether the recommendation of more options triggers search and leads to lower-quality choices (H 2a ). The recommendation of more options is also expected to decrease the selectivity with which options are processed (H 2b ). Methods for Study 2 were identical to Study 1 except for the following changes: First, there were slight differences in the description of the two cards' recipients. Second, because there was not a separate pool of judges' ratings of these cards, the measure of true quality was identical to the predicted quality based on the judges' regression model discussed previously. Thus, the ordering was perfect. With perfect ordering, optimal behavior would be to choose the first card in the list, though participants were not aware of the perfect ordering a priori. They read a description of the agent that included only the first sentence used in Study 1. Using the regression model, utility values ranged from 8.1 to 9.7 (M = 8.9, s.d. = .4) in the overall assortment. Third, there were no monetary incentives (i.e., there were no monetary search costs, and there was no payment for choosing a good card).
Method
Number of recommendations presented to the participant (i.e., 15 or 50) and the type of recipient (friend or coworker) were between-subjects factors. Again, type of recipient was a replicate that did not affect the results unless noted specifically. Recommended options were ordered according to their expected quality, and participants read a description of the ordering mechanism (as previously described). In total, 47 MBA students participated in this study in exchange for a $5 donation to an MBA charitable event.
Participants performed two searches. For one card recipient, the top 15 or top 50 cards were ordered by quality. For the other recipient, cards were ordered randomly. Measures from this random trial were used as between-subjects covariates in the analysis to control for individual differences in participants' propensity to search and their ability to identify cards that were a good fit. The value of each covariate was centered on the group mean of the participants' experimental condition; this covariate was significant only for the degree of search.
Results of Study 2
Manipulation check and tests of auxiliary assumptions. As expected, searchers looked at more cards when 50 (M n = 50 = 27.6) rather than 15 options were recommended (M n = 15 = 12.7; F(1, 38) = 34.54, p < .001). The covariate of search in the random trial was positive (F(1, 38) = 5.13, p < .05, b = .4), thus capturing individual differences in participants' propensity to search (for all means, see Table 2 ).
Number of recommendations had a small but reliable main effect on the average quality of cards inspected (F(1, 38) = 39.20, p < .001), thus reducing average quality when more options were recommended (M n = 50 = 8.6, M n = 15 = 8.8). Because options were ordered perfectly, this follows necessarily from the finding of deeper search with more recommendations. Quality of the chosen card. As H 2a predicts, the recommendation of more cards led to a small but reliable decrease in quality of the chosen card (M n = 50 = 8.7) compared with recommendation of a smaller set of options (M n = 15 = 8.8; F(1, 38) = 5.49, p < .05). This effect was observed despite participants having access to the same best 15 options in each of two conditions.
Processing selectivity. Again, selectivity was assessed as the amount of attention devoted to better options. As H 2b predicts, participants presented with a shorter list of recommendations devoted more time to better alternatives than did those presented with longer lists (b n = 15 = 13.0, b n = 50 = 4.0; F(1, 38) = 5.12, p < .05). This main effect was qualified by an interaction between recipient and number of recommendations (F(1, 38) = 8.0, p < .01). The effect of number of recommendations was not significant when participants searched for a card for the female neighbor. However, when they searched for the male coworker, longer lists decreased processing selectivity (F(1, 18) = 15.03, p < .01).
Discussion of Study 2
Study 2 shows that a larger number of options triggers more search and decreases choice quality. These results support the proposed conceptual mechanism that anything that triggers too much search from ordered lists lowers choice quality. More recommendations trigger additional search, thus partially undoing the effort-saving aspect of ordering tools demonstrated by prior research (Häubl and Trifts 2000) . By diluting the average quality of considered options, more search from longer lists leads to worse choices, further limiting the benefits of ordered agents to consumers.
Note that longer lists do not have this effect in unordered environments. When options were listed randomly in the covariate trial, longer lists still increased search. However, because more search did not dilute the average quality of inspected options, choice quality was not affected. Choice quality was still driven by the average quality in the considered set, thus supporting its key role, but choice quality did not suffer from additional search.
Findings from the first two studies suggest that to ensure maximum benefits from ordering agents, people should limit the number of options they inspect in ordered lists. Another strategy to counteract the negative effect of too much search may be to encourage greater diligence. Prior research has demonstrated the positive effects of accuracy motivation on the decision-making process (e.g., Payne, Bettman, and Johnson 1993) . Accuracy motivation can lead to more systematic processing and decrease susceptibility to biases. Thus, stronger accuracy motivation may undo some of the negative effects of more searching by putting decision makers in a more careful mind-set.
However, Tetlock and Boettger (1989) demonstrate that accountable participants who are motivated to be accurate in their judgments adopt a more integrative mind-set. This thinking style leads them to take a broad and more exhaustive, but not necessarily more diagnostic, array of information into account. As a result, those who were highly motivated to be accurate made fewer accurate judgments. Wilson and Schooler (1991) ing. Introspective decision makers were as equally influenced by less important information as they were by more important decision aspects. 6 Thus, if greater accuracy motivation introduces nondiagnostic information into the decision process, choice quality can suffer. Tetlock and Boettger (1989) argue that the effect of accuracy motivation on decision quality strongly depends on the favorability of the environment. Unfavorable environments are those that present nondiagnostic information along with diagnostic information. Allowing nondiagnostic information to enter the decision process can lead to worse choices. Low search costs in an ordered environment can create such an unfavorable environment, introducing inferior options along with better options. If greater accuracy motivation leads consumers to consider a wider range of (inferior) options, this may lead to worse choices than if there was less accuracy motivation. With high search costs, however, consumers are not exposed to unfavorable options. Although greater accuracy motivation might lead to better decisions in such a case, when an ordering agent has already ranked options reasonably well, there is little room to improve the quality of the chosen option beyond the contribution of the ordering mechanism. Thus, I hypothesize the following:
In an ordered environment, greater rather than less accuracy motivation leads to worse decisions only when search costs are low. H 4 : In an ordered environment, the negative effect of lower search costs and of greater accuracy motivation on decision quality is mediated by the average quality of options seriously considered.
STUDY 3: EFFECTS OF ACCURACY INCENTIVES AND SEARCH COST ON DECISION QUALITY
Study 3 tests the proposed effects of greater accuracy motivation on decision quality under low and high search costs. In addition, participants are able to store options for future consideration and choice in a virtual shopping cart. The contents of that cart serve as a better measure of what is generally defined as the consideration set (i.e., "goalsatisfying alternatives") (Shocker et al. 1991, p. 183) . Furthermore, having participants actively identify considered options by adding options to the cart eliminates criticism that the effect of additional search on the mediator is true by design. Study 3 also tests the proposed framework in a different stimulus domain: MP3 players. Using a durable good with less hedonic aspects as the target product in a principal-agent task enables the assessment of the robustness of the mechanisms studied in this research.
Method
Stimuli. A set of 250 MP3 players was created. Each player was characterized by four attributes: memory, sound, battery life, and compactness. The values of each attribute ranged between 0 and 100; higher values indicated that the player possessed more of a certain attribute (e.g., more memory). Attribute values were independently drawn from a normal distribution (M = 50, s.d. = 15). A true utility score was computed for each option by combining the 7 An analysis assuming that participants followed a lexicographic rule and used only the most important attribute as a criterion yielded parallel results to those reported herein. attribute values with the principal's preference weights. The principal's weights for memory, sound, battery life, and compactness were 70, 55, 45, and 30, respectively. An imperfect prediction of the principal's true utility was created by calculating a utility score for each alternative based on only three of the four attribute values, not taking into account the second most important attribute, sound. Predicted and true utility scores were correlated at .87. The overall set of alternatives was stratified on the basis of this predicted utility score. To reduce sampling variability between participants, a unique stratified random sample of 25 of 250 alternatives was drawn for each participant and ordered according to the predicted utility score. For hypotheses testing, the quality of the chosen option was assessed by the true utility score.
Design. Study 3 used a 2 (search costs) × 2 (accuracy) between-subjects design. Search costs were manipulated to be either high ($.20 per option) or low ($.01). Participants facing greater accuracy incentives could gain a larger additional payment for performing well in the task than could those in the low-accuracy condition. A total of 100 undergraduate and graduate students participated in this study in exchange for a $5 payment and two types of performancebased payments (as I describe subsequently).
Participants searched for and selected an MP3 player twice. Unbeknownst to the participants, the first trial was designed to act as a practice and covariate trial. Participants faced the same overall procedure, ordering of options, and accuracy incentive in this trial as they did in the second trial. However, search costs in this trial were $.10 for all participants, whereas search costs in the second trial were either $.01 (low search costs) or $.20 (high search costs). This procedure enabled participants to gain experience with the task and to obtain a better understanding of the costbenefit trade-off between examining an additional option from the ordered list and paying the search costs to inspect that option. However, note that participants did not receive any external feedback during the course of the study. Measures of the degree of search, quality of the consideration set, and the chosen options in the first trial were used as between-subjects covariates in the analysis to control for individual differences in participants' propensity to search and their ability to identify cards that were a good fit. The value of each covariate was centered on the group mean of the participant's experimental condition. I report only significant effects of the covariates.
Procedure. The principal's preferences were described along the four attributes. A graphical representation of these preferences and the numerical values were always visible to participants. Alternatives were described along the same attributes. Attribute values were translated into a location on a unit length slider, and participants needed to infer the principal's utility for each option from this graphical representation of the attribute values. Note that participants were not specifically told to use a weighted additive model. However, they were shown examples of good and mediocre options, enabling them to understand how attribute values and weight translated into overall utility. 7 Alternatives ranged from 60 to 147 in true utility.
Options were given fictitious names, and 25 options were ordered according to their predicted utility value. Participants read the following explanation of the ordering:
Out of its inventory of MP3 players, the first [second] site you are shopping from has identified 25 MP3 players for you. To make the search easier for you, alternatives are ranked from best to worst according to how closely the site's search tool thinks an MP3 player will match the consumer's preferences for whom you are shopping. The players that are shown first in the list are those that this model predicts should better fit the consumer's preferences. The model is not perfectly accurate, of course, but players earlier in the list are, on average, valued higher by the consumer for whom you are shopping than those later in the list.
As in Study 1, participants were charged only the first time they viewed an option ($.01 or $.20). An on-screen counter kept track of the accumulated search costs. In addition to their $5 participation compensation, participants were rewarded for the utility of the chosen option in cents less the search costs incurred. Participants performed two trials but were rewarded only for one randomly determined trial; additional payments ranged between $0 and $2.
In addition, participants were told that the five participants who performed best in the study would receive a monetary reward in addition to their participation compensation and their performance-based pay. Those assigned to the greater accuracy incentive condition could earn $10; the reward for those in the low-accuracy condition was an extra $1.
While searching, participants could save options to a shopping cart. Throughout the search they were able to review the cart's content at no charge. At least one option needed to be entered into the cart before a choice could be made.
Dependent measures. The degree of search was measured by the number of unique options inspected, and it serves as a manipulation check. Consideration set size was measured by the number of items saved to the shopping cart. Objective quality of each option was calculated by means of the principal's importance weights and the attribute values of an option. Averaging option quality across items included in the shopping cart yielded a measure of consideration set quality.
Results of Study 3
Manipulation check and size of consideration set. Lower search costs increased the number of alternatives inspected (M HighSC = 6.4, M LowSC = 11.6; F(1, 95) = 43.4, p < .0001) (for all means, see Table 3 ). The covariate effect of prior search was negative (F(1, 95) = 40.22, p < .01, b = -.65), indicating that prior experience may reduce shoppers' tendency to search (cf. Diehl, Kornish, and Lynch 2003) . Low search costs also increased the size of the shopping cart (M HighSC = 2.0, M LowSC = 2.5; F(1, 95) = 6.18, p < .02). 8 Quality of the chosen option. As predicted, there is an interaction between search costs and accuracy (F(1, 95) = 9.12, p < .01). When search costs were high, greater accu- *Means differ at p < .1 (all other differences are significant at p < .05). Notes: Row means with distinct superscripts are significantly different. 9 The covariate effect of prior consideration set quality was marginally significant (F(1, 95) = 3.2, p < .08, b = .19). This implies that participants who were selective in Trial 1 continued to be so during the experimental trial.
racy incentives led participants to choose marginally better options (F(1, 47) = 2.97, p < .1; M HighSC, LowAcc = 121.9, M HighSC, HighAcc = 128). When search costs were low, however, greater accuracy incentives led to worse choices (F(1, 47) = 6.38, p < .05; M LowSC, LowAcc = 128.4, M LowSC, HighAcc = 119.4), in support of H 3 .
Quality of the consideration set. The interaction between accuracy and search costs was F(1, 94) = 3.87, p = .05. When search costs were high, greater accuracy motivation did not affect the quality of the consideration set. However, when search costs were low, greater accuracy motivation decreased the quality of the consideration set (M LowSC, LowAcc = 123.3, M LowSC, HighAcc = 117.8; F(1, 47) = 3.32, p < .08). 9 This finding supports the idea that in an unfavorable environment (i.e., an environment that presents both inferior options and better options), greater accuracy motivation tempts decision makers to consider a broader array of options.
Mediation analysis. As shown previously, only the search costs × accuracy interaction had an effect on choice quality (F(1, 95) = 9.12, p < .01) and on the proposed mediator, quality of the consideration set (F(1, 95) = 16.03, p < .001). Quality of the consideration set had a positive effect on decision quality (F(1, 96) = 179.1, p < .0001, b = .9). Predicting choice quality based on consideration set quality, search costs, accuracy, and the search costs × accuracy interaction indicates a positive effect of consideration set quality (F(1, 93) = 165.1, p < .0001, b = .9). The search costs × accuracy interaction remained significant (F(1, 93) = 5.61, p < .02), but its effect was smaller than that of a model that did not include the mediator (F(1, 95) = 9.12, p < .01), indicating partial mediation (Sobel test: Z = -1.9, p < .06) and partial support of H 4 .
Discussion of Study 3
Consistent with the idea that greater accuracy motivation can encourage the use of nondiagnostic information (Tetlock and Boettger 1989; Wilson and Schooler 1991) , Study 3 shows that greater accuracy incentives can lead to worse choices from ordered lists when search costs are low. The results from Study 3 show that the quality of options added to the shopping cart is lower under greater accuracy motivation and low search costs, and the quality of this consideration set drives choice quality. Note that unlike Study 1, search costs do not exert a significant main effect on choice quality. A reason for this may be that forcing participants to use a shopping cart acted in part as a filter, thus weakening the unique effect of lower search cost.
GENERAL DISCUSSION
Electronic environments are often praised for offering consumers low search costs, greater selection, and the ability to screen and sort alternatives on behalf of the consumer (e.g., Alba et al. 1997) . Although independently all these aspects of electronic environments are perceived as beneficial to consumers in general, this article demonstrates that the combination of orderings with either lower search cost or more recommendations can be harmful.
Unlike unordered environments, in ordered environments, there are limited benefits derived from more search. Because the ordering mechanism has already screened the environment on the basis of consumers' preferences, searching additional, lower-ranked options from an ordered list offers only a relatively small chance of exposing consumers to better options. Therefore, encouraging more search from ordered lists undoes the effort-saving and overload-reducing benefits of "smart" ordering tools. By exposing themselves to a worse set of options, consumers dilute the decision-quality benefits from screening tools and are tempted to choose lower-quality options. Counterintuitively, this tendency is heightened even further if search costs are low and consumers' motivation to be accurate is high. In combination with search-inducing factors, greater accuracy motivation encourages consumers to consider a wider range of options (lower-quality consideration sets), which ultimately leads to worse choices.
The Mediating Role of Average Quality of the Consideration Set
The results of Study 3 support H 4 : The interaction between search costs and motivation for accuracy was partially mediated by changes in the average quality of the consideration set. Although I did not emphasize the mediation issue in Studies 1 and 2, in both of these studies, I replicated the finding that the key effects of independent variables on choice quality were mediated by changes in the average quality of the consideration set. In Study 1, I found that search costs affected the number of alternatives considered and the average quality of the consideration set. In Studies 1 and 2, there was no shopping cart to isolate inspected and considered alternatives from inspected 10 Quality of the best option viewed did not significantly affect choice quality (F(1, 48) = .5, p > .5); this is not surprising because there was little variation in the best options, given that participants began at the top of the list.
11 Beta coefficients associated with these effects are tested using tstatistics equivalent to the F in the full model. and rejected alternatives. In an ordered environment, if any inspected brand is being considered and, in general, if respondents inspect options in an ordered list in the order given, it necessarily follows that lower search costs lead to lower average quality of considered options. What is not a foregone conclusion is that the quality of the choice will be predictable simply by knowing the average quality of the options considered. If people have an excellent option at the top of a list, why should inspecting lower-quality options make them less likely to choose a better option at the top of the list? Therefore, it is informative to show that the effect of lowered search costs on choice quality is fully mediated by the average quality of the considered options. In Study 1, I found that the quality of the considered set had a positive effect on choice quality (F(1, 48) = 15.35, p < .001, b = 1.4). 10 Predicting quality of the chosen option as a function of quality of the considered set and search costs revealed a positive effect of quality of the considered set (F(1, 47) = 11.04, p < .001, b = 1.25). However, search costs no longer had a significant effect on quality of the chosen option (F(1, 47) = 1.46, p > .2), indicating full mediation (Sobel test: Z = 1.94, p = .05; Baron and Kenny 1986) . Note that even if the quality of the best option is included in the model, average quality still fully mediates the effect of search cost (Z = 1.99, p < .05).
In Study 2, I obtained similar results. Number of recommendations had a negative effect on the quality of the considered set (the mediator), and it also affected quality of the chosen option (the dependent variable). Furthermore, quality of the considered set had a positive effect on decision quality (F(1, 41) = 17.25, p < .001, b = .6). A mediation analysis shows that number of recommendations no longer had a significant effect on choice quality (F(1, 37) = .21, p > .6) when quality of the considered set enters the model. However, quality of the considered set still had a positive effect on choice quality (F(1, 37) = 9.90, p < .01, b = .68), indicating mediation (Sobel test: Z = -1.9, p < .06). 11 These findings demonstrate the importance of consumers' consideration set formation in ordered environments. This is surprising because ordering mechanisms form consideration sets on behalf of the consumer and therefore should render the consumer's consideration set formation less important. However, the contrary is the case. Factors that decrease the quality of consumers' consideration sets lead to worse choices, thus undoing the benefits of personalized orderings.
This research focuses on the negative effect of more search on choices made from ordered environments. It is important to note that the degree to which more search is harmful depends on the quality of the ordering. The better the agent's ordering, the stronger is this negative effect. Conversely, the worse the ordering, the less harmful and potentially more helpful is the search. In a separate study, I varied the quality of the ordering, comparing a good ordering agent with a mediocre one. As expected, the negative effect of lower search costs was more pronounced when the agent was more accurate. More search was less harmful if the ordering was not good. Recent research in marketing investigates how personalization techniques can be improved (e.g., Ansari, Essegaier, and Kohli 2000; Ariely, Lynch, and Aparicio 2004) , arguing that both marketers and consumers benefit from a better recommendation. Notably, such improvements in recommendation accuracy would increase the harmfulness of additional consumer search within an ordered list.
Limitations, Extensions, and Further Research
This research demonstrates that more search from ordered lists can lead to worse choices, and it establishes the important role of consideration set quality. However, the current studies cannot ascertain which psychological processes lead consumers to choose poorly from consideration sets that include both better and worse options. When average consideration set quality is low, consumers need to contrast options on important attributes to screen out inferior options. Several different processes may prevent such scrutiny or divert attention to less important attributes.
First, considering a large number of options may induce cognitive load, leading consumers to make mistakes. Second, larger option sets may trigger satisficing rather than maximizing behavior (Payne, Bettman, and Johnson 1993) . Making repeated choices may also deplete limited resources that can be devoted to self-control, causing performance decrements in tasks that require persistence or other forms of self-control (Vohs et al. 2004 ). Thus, consumers may cut a laborious choice process short and choose suboptimally (Epley and Gilovich 2004) . Third, when making a choice from larger consideration sets, consumers may try to simplify the decision process by focusing on attributes that are more salient (Wilson and Schooler 1991) or easier to compare (Hsee 1996) . If these attributes are less important, consumers make worse decisions. Fourth, consumers may erroneously believe that they have already sufficiently taken the important attributes into account when forming a consideration set and may not pay enough attention to these key attributes when making their final choice, thus leading to worse choices (Chakravarti, Janiszewski, and Ülkümen 2004) . Further research should investigate these and other cognitive processes that may lead to the observed phenomenon.
Further research should also explore the role of the search environment. Ordering reduces the differences in quality between adjacent items in a list (Diehl, Kornish, and Lynch 2003) . This effect will be even stronger when the underlying assortment lacks variance and thus may lead to poor discrimination among alternatives. A hypothesis for further research is that the effects found in these studies might be mitigated in environments in which there are clearer differences in quality between adjacent items in a list. With clearer differences between alternatives, people may be less tempted by the "cheap and easy" to search too much.
Consumers' trust in the recommendation agent is another important factor that deserves further investigation because lack of trust may encourage more search, thus setting off the proposed mechanism (Urban, Sultan, and Qualls 2000) . If consumers believe that marketers are using ordering tools to exploit them, they may search more extensively to try to find the bargains they expect marketers are purposefully hiding from them. However, using ordering tools this way is a self-fulfilling prophecy because more search decreases consumers' benefits from these tools. Thus, the competitive advantage that companies expect to derive from investments in such tools will be low. Therefore, building consumers' trust in ordering tools and developing long-term relationships with customers are particularly important for marketers.
The negative effects of too much search that were demonstrated herein can be viewed as another example of consumers overgeneralizing heuristics to an inappropriate environment (e.g., Payne, Bettman, and Johnson 1993; Tversky and Kahneman 1974) . Consumers are not yet familiar enough with environments in which the ordering of options is highly predictive of their preferences. Therefore, it is unlikely that they possess specific heuristics for such environments. Rather, they may invoke rules formed for more familiar, unordered environments and apply them to the situation at hand. In unordered environments, searching can have significant, positive marginal benefits. In such environments, working harder (i.e., finding and evaluating a greater number of alternatives) often pays off, thus reinforcing the behavior. In ordered environments, however, the same behavior is less beneficial and may actually lead to worse results. Over time, consumers may learn about the quality of recommendations and may actively limit the number of options they want to view. They may also gain insight into their own behavior, adapt their decision rules to this environmental change, and choose ordering tools that better support their decision rules; until then, however, it is important to understand the implications of how consumers search and choose from ordered environments.
